Methods to measure the intracellular concentration of unlabeled compounds within cultured cells using liquid chromatography/tandem mass spectrometry.
A high-throughput and sensitive liquid chromatography/tandem mass spectrometry assay was established to detect total unlabeled hepatitis C virus inhibitor concentrations in replicon cells. The intracellular concentrations determined by this assay correlated well with concentrations obtained using radiolabeled compound. Some compounds accumulated inside the cells, with concentrations up to 300-fold higher than the input concentration. Confocal microscopic evaluation of two fluorescent-tagged inhibitors confirmed high accumulation inside the cells, sequestered inside vesicles within the cytoplasm. Incubation of cells with compound at 4 degrees C revealed that nonspecific binding to the outside of the cell membrane and to the cell culture plate occurred for some compounds. Therefore, the total concentration of compound extracted at 37 degrees C was reduced by the amount that was nonspecifically bound at 4 degrees C to yield the amount of compound inside the cells. A modification of the protocol was used for compounds with low intracellular concentrations in which cells were harvested with trypsin-EDTA prior to extraction. This eliminated the nonspecific binding to the cell culture plate and decreased the overall background of the assay. This assay was used to understand differences in cellular potency between compounds and the effects of serum proteins on the metabolic stability of compounds during incubation with cells.